Tracheal perforation is a rare postoperative complication of total thyroidectomy. While previously documented cases have been reported in the anterior aspect of the trachea after a total thyroidectomy, we report what we believe is the first documented case of a perforation in the posterior aspect of the trachea. Our patient was a 29-year-old woman who presented with symptoms of tracheal impingement in the context of a right-sided goiter that subsequent investigation found to be three benign colloid nodules. Fourteen days after her total thyroidectomy, she presented with surgical emphysema surrounding the wound. Computed tomography identified a 2.5-mm defect in the right posterior lateral trachea, posterior to the cartilaginous ring. The defect failed to seal spontaneously, and after 48 hours, the patient remained symptomatic. During reexploration, the defect was successfully repaired with a myovascular transposition flap in conjunction with Tisseel tissue-bonding agent. This technique has the potential to be applied in future intraoperative and postoperative cases of tracheal perforation.
Introduction
Postoperative perforation of the trachea is a rare complication of total thyroidectomy. To the best of our knowledge, we report what is the first documented case of a postoperative posterior tracheal perforation after a total thyroidectomy. We also discuss a number of possible mechanisms of tracheal perforation that have been hypothesized in the literature.
Case report
A 29-year-old woman presented with compressive symptoms suggestive of tracheal impingement in the context of a moderately enlarged right thyroid lobe and a clinically normal left lobe. Her thyroid function was normal.
Ultrasonography measured the right thyroid lobe at 50 × 19 × 19 mm and the left lobe at 57 × 19 × 15 mm. It identified three contiguous nodules in the right thyroid lobe and a solitary nodule in the left lobe. Biopsies of both the right-and left-sided nodules were obtained, confirming them as benign colloid nodules. Computed tomography (CT) supported the ultrasonographic findings; in addition, CT demonstrated that the trachea was of normal caliber with no evidence of extrinsic compression (figure 1).
Due to ongoing compressive symptoms, the patient was taken to the operating theater for an elective total thyroidectomy under general anesthesia. She had been counseled preoperatively regarding the risks involved, including the possibility that the procedure might not relieve her symptoms, since there was no radiologic evidence of compression. The vocal folds were fiberoptically examined during extubation.
The patient's immediate postoperative course was unremarkable. She experienced no hoarseness or stridor, and she was discharged 36 hours postoperatively. Pathologic examination identified the excised tissue as a 30-g multinodular goiter. The right thyroid lobe measured 58 × 30 × 20 mm and the left lobe 47 × 32 × 20 mm.
On postoperative day 11, the patient presented to her general practitioner with swelling and erythema on the right side of her neck. She was prescribed oral flucloxacillin (floxacillin in the U.S.) for presumed cellulitis. On postoperative day 14, she coughed suddenly and tasted a bitter fluid in her throat. Several hours later, she awoke with more vigorous coughing and became aware that air was billowing into her neck.
The patient presented to the emergency department, We undertook discussions with other thyroid surgeons in New Zealand. Since the patient was clinically well, we decided to manage the defect conservatively to allow time for it to seal spontaneously. The patient was placed on intravenous antibiotics as a precaution and monitored for signs of sepsis. Some 48 hours later, her symptoms were still present, although she had not clini-cally deteriorated. At that point, we opted for surgical management.
An awake fiberoptic intubation was performed, and the defect was visualized. The cuff of the endotracheal tube was inflated distal to the defect with no air leak. When the neck was reopened, a moderate amount of mucus, inflamed tissue, and free air was noted. The initial dissection was concentrated 3.5 cm distal to the larynx, which was consistent with the CT findings. The sternohyoid muscle was separated and the sternothyroid muscle was mobilized to provide room for a dissection plane. However, after extensive dissection, we were unable to visualize the defect.
The anesthetist was then instructed to retract the endotracheal tube and instill air into the neck. This clearly demonstrated an air leak proximal to the focus of the dissection. Once the strap muscles were dissected superiorly, we were able to visualize the defect (figure 3). The sternohyoid muscle was then used to fashion a transposition myovascular flap to cover the defect. It was sutured to both the right and left overlying strap muscles. Tisseel tissue-bonding agent was also used. Two low-suction drains were placed, and the wound was closed.
The patient remained electively intubated in the intensive care unit for 48 hours. She was then returned to the operating theater for extubation, which was achieved without incident. Her postoperative course was uneventful, and she was discharged on the fifth day after her reoperation.
During 6 months of follow-up, the patient exhibited no signs or symptoms of airway constriction.
Discussion
Our systematic review of the MEDLINE and EMBASE databases identified 9 case reports of patients who presented with a tracheal perforation after a total thyroidectomy, 1-9 1 who so presented after a subtotal thyroidectomy, 10 and 1 who had undergone an endoscopic hemithyroidectomy. 11 In 3 of those 11 cases, the indication for surgery was Graves disease; 2 of the patients were thyrotoxic at the time of surgery. One case of multinodular goiter was reported. Neoplasia were reported in 5 patients-1 adenoma and 4 malignancies. The patient who had undergone the endoscopic hemithyroidectomy had a euthyroid goiter. The indication for the subtotal thyroidectomy was not reported.
The time of presentation of the tracheal perforations ranged from 4 to 40 days postoperatively. In all cases, the perforation had occurred in the anterior trachea, and all but 1 were associated with tracheal necrosis and wound infection, although it is unclear whether this occurred before or after the perforation.
The surgical approach to the repair of these defects varied. In 4 cases, the anterior perforation was refashioned into a formal tracheostomy, and a strap muscle flap aided by a modified T-tube placement in another case. Three direct repairs were performed, with 1 of these aided by circumferential excision of the necrotic tissue. A muscle flap was used to seal the defect in 1 case. Finally, 1 case was successfully managed with conservative treatment.
A number of possible mechanisms were postulated to explain the tracheal perforations in these previously reported cases. They included tracheomalacia, infection, ischemic necrosis, diathermy, injury during endotracheal intubation, and contributions from the underlying disease process. In our case, the patient exhibited symptoms of neck compression, but no evidence of tracheal compression was seen on CT. Our patient was not thyrotoxic, and she did not have a malignancy.
Tracheal perforations are a well-documented complication of endotracheal intubation. When these perforations are not identified intraoperatively, they usually lead to subcutaneous emphysema of the head and neck within 24 hours after extubation. 12 These injuries are thought to cause pressure necrosis, which results in the perforation. The defect in our patient was significantly distal to the endotracheal cuff during the second surgery.
A frequently documented cause of posterior tracheal perforation is percutaneous insertion of a tracheotomy tube in the intensive care environment. These perforations tend to be longitudinal lacerations, which can extend to the level of the carina tracheae. Thoracotomy has been used to repair these perforations. 13 A transtracheal method of repair has also been described. 14 In view of the the small size of the defect in our patient, the use of a muscle flap minimized the amount of surgical dissection that was required.
It has been hypothesized that diathermy can damage the trachea through the dissipation of thermal energy. 1 Intraoperatively, the trachea is not perforated, but necrotic debris from thermal damage in conjunction with hematoma formation could create a nidus for infection that could subsequently lead to more necrosis and tracheal perforation.
In our patient, the perforation was located posterior to the recurrent laryngeal nerve. Gosnell et al published a case series documenting only 7 small intraoperative tracheal perforations among 11,917 thyroid operations. 15 All 7 perforations were in the posterolateral surface of the trachea close to the junction between the membranous and cartilaginous trachea. The authors noted that these perforations occurred after suture ligation in the area or after the use of diathermy adjacent to the trachea. The authors postulated that the use of diathermy was a contributing factor to the perforations in this series. The perforation occurred in the same location in our patient, who presented 14 days after her total thyroidectomy.
It is standard practice that diathermy not be used past the anterior trachea or the thyroid gland. In our patient, it was not used in the area of the perforation. Monopolar diathermy was not used past the strap muscles, and bipolar diathermy was used anteriorly away from the nerve. Ligating clips were used for hemostasis in the neck; no sutures were required. The clips were used extensively in the area of the perforation.
It is likely that our patient had an infected seroma postoperatively. The episode of coughing associated with the bitter taste in her throat was most likely related to the perforation that, as it progressed, led to surgical emphysema. The dissipation of thermal energy from diathermy has been suggested as a nidus for infection in cases of anterior perforation of the trachea. We propose that in our case, the metal ligating clips were associated with the infected seroma, which might have led to the delayed tracheal perforation precipitated by coughing. 
